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PROBLEM TO BE SOLVED: To provide a 4-terminal thin 
film transistor electroluminescence device using an 
organic material as an electroluminescence medium. 
SOLUTION: This device comprises two thin film 
transistors T1, T2, a capacitor Cs and an overlay 
passivation layer having an opening with an edge with a 
taper on which an organic electroluminescence layer EL 
is disposed. It is a cathode layer that is overlaid on the 
organic electroluminescence material, preferably a 
continuous layer made by a material with a low work 
function. 
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6ft*. TFT! ©V - A«C(»SflUnu: V - X 
.•<*4»ii*3tt.S. 

[0 0 16] *3©ifJahv>i>X* <TFT2> ii* 
fcgK©±ffi±{CffiSSft. TFT£«*fcV-*«S 
iKH >««4 ^- h ^«f*i haSi*6ft 
*. TFT2©y-hS(S0i*lr-©S8lh5'>i^*© 

Kb^>«*4«M5K»*sn*. tatfta^vs-ti 
30 fi^TFTi^M- rufcSfi^ v - ^ *■ fesas ft, <* 

JhBM*K TFT 2 OY- h«feK-«iciSl>«&«A 

*&T*fc»KJR«T*. 

[ 0 0 17] It T F T 2 © K U A >SftiCS%W 

«-c«*sai* ^ AfiH*ffc*»© J: ^ ftawatm 

r-A*» Sf*^-fs >HI*>tC < 4 t>T F T 1 © 

n*. sta.'^^-s^ a sm\t&h7 k±kmp* 

Krt *fc»K * ? * > ft*. 
40 [ 0 0 18] u ? H o.'l- 5 *-te >xmt7 K 

x Is » h a A* S *Hr > Al©±ffl±tC«MMia ft*. 
»* lyl'**W-Clt*»W©T FT- E L f)U Xiiffi 

ifi ( hip fe e o o & c wt > «sj&f taw 7 - - «j > ^s: 

4«S&$nri&ESOf7 r ^X^*»Mtlt*SF.»«rffl<,»** 
SK^:0ff&ft*. 

[ o o i 9 ] as* \ 7 # itw* u < i*jy.T©?K 
50 ^^>KrtK^>-XkShfc«-'y3>*Wl/ ; -K 
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WH¥8-2 4 1 0 4 



? > i>* *±K»«sn* «*: ^ i ssmst&y- v m 
[ o o 2 o ] a^atcjMkvy 

h 7 >i>x£ £WT*ifl£©tt«i*-7'. > W xjt 
ft S*lt. H«tt. *©TFT±-C©^D-b^aMW> 

Li 3 > *> * T F T B9tt K'J? h ©i; 

[ 0 0 2 1] 

i%iW>&k<owm] m i i*re«i^ h <j ? * x4tt?-T 

FT-EL-7vWA©8PSB&^?\ SHX©fr?ii2 
"?©TF T4 KHt = > r > * 4 E L 4 4 38 

^5K©i«f##iiE LS*aaJ**»6©r v u >uyy 

(H*t«lR'**Ar**. ELJtFaaWTFT <T 
AT FT <T2> (£j:4M*Sn*. KUEa 

•etm ^ -5 ^flHR s nft: 7 k u a 3 nfc e l 
s*/j*s»^> c 4 &m&c? ix, tn<i,xmu&EL 
shw k u u> ytc^LTiios-csnfcftm&s 
is l. c i o o * ixwrr zct 

I 0 0 2 2] *»fl©x U * h D .'L- ; *-b X 

4>W6i*a2. 3tt*Sf-i«. <**©*«» 
»atwa o < a*axajE*«^7 *© .* ^sisw 

■ft****?*. jflAii»Ta©JiaS»B|i'C5 0?itLk© 

i > 5 mm® 6 o o isc w±©«*-e»iisxiaHf# ? 

[ 0 0 2 3] B2 tc^Sft* T F T - E L -/V W XX\t 

TFTiiiv-^« (?iJSS> ti/r 
aw y- K- <* < ff«ft tuxm 6 

Sftf£ h 7 >i>* T F T 2 t*E L &*££?<!© 

E L SA h 7 > y A * r* -So Etta > f T F T 
! t MHV A £ . EL JfFCBSttT FT2©KM> 

[ 0 0 2 4 ] B 2©T F T - E LOttOUS 3 *»6 9 © 
KfiBUntSh*. 13 3 *6 8 eai3ft«KWBt*H 2 

©JSA-A" Kfa-jfe<>©-C*4. B9^*$n*8sa 
l0i*B2©3f B-B - KJS^&fcW-CA*. Sr-©7'D 
■b^^B-c* 'J i"J 2 tofc 
0 «flsn. # 'J f 'J ^ >Sii7 * h 'J y ? < tc J: 
»J7H'?>KK-"!*->ft54l* <B4**-IH> . Sfi 

7 X © J: ^ v J; f) jsmvZt <. 'W4-CA *r y * WR& 
ffl(.»6n&4*KttT F T - E L ©&?&£###? X© 



j®»S;«2**@iBO > fe^iSiSrtic K-->?> h©?HN 
teM < o u t - d i f f u s ! o n > tBar^fci&K: 

ux±x<o<mmt i o o o ■ cut, s? a t < i*e 
[ o o 2 5 ] -xicmmy- n*W4 2 y ^ >j a >r 

^•7>K±S^*»atS©*ffl(i:*>ft:9ltasti* < , « 
»M«4t»f a U < ii7 7 X-?*MtC V D ( P E C V D > 
X&fSICVD (LPCVD) ©.tiJStftWW <CV 

10 d > k j: 0 Jtaisnft^bf y a >-c**. »a o < 
ity- hRfbbitttwi») 1 0 0 0 3f> hn-i© 

HE3-CA&. 

[ 0 0 2 6] -Xvmm-y 'J a > 4 4 ©Si*'/- h 

ji ±k*« $ n . a * > •< > 7 7 > h ««: v - ^ t v u 
■omtw i) f y 2 >ffwi(csa«n«j: 9tc# y 

j: d ^# - >tt3n&. y- h «fiHMi w a l < wr 

-f*>-f>^7>h i*8?a < iSBBRf* 4 N2S K 

20 —-oh -c*fi(bsni. # y ^ y a > h *s«ii:a 
s« > , ~&fm<Dft a (./<, -crisis ^>^a* 

< bXM&\U\ oaSE'Ca < , J: 'J JSffitT-Sf t». 

h^^4ei«fiJM±t > jifflsn, A*->ft<¥t»s. 
y- h i«? * o < iifiSffc i->m > (ws 

[ 0 027] s©gE»f«(!*a o < itzmtf ') 3 >v 
a « *e**s < ^ x©sfeffl^(cfoy c 0 am 3 
30 man 54, 56 - (ommtox-wm * n ( 0 5 * 

J:^iS^$n* (06, 7«*.|R>. TFT2©V-X 

«wc m ztuMiM 6 2 ii a > ©±ass 

«: a fc©.^ « ( 0 9 &#B.a > „ v - * -> < xawSite-' < 

xi*a ft* - © tttM±K »rt s n* < a 2 1 #b ) . 

jW«SWtt7 £ ii T F T 2© K u-Y >tl(«4ttMlO. 

s? a l- < it i T or-A tj . cniiWftiJ- u ? i- d* 4 * 
[ 0 028] ^©amrttH* o < » =Bf k v i» 3 > r- 

40 ASS6i^t#W©'" ; f<'-y s >B7 4«7 : . , W *©*ffl 

7 6**nfciTO^e.x^*>?sn > cm»>t 

r h £. *> ^ $ ft 4. -7- w ^rtiSii:f**fi li4^<^4 

tci* l 5 0 iPb Z 0 0 n m©BS©J£ftft»V1»RE L 

« * r i > * * <=> 1? a * . -> -us >mz$m& 
K««0. 5#>6«ri ^^o»¥r-A-5. 

^ - f s 'smvwiwsmtm u xm*wt®.n ««« 

so -3- * *fl-&ccit^fi5^W4» E LJirt ©*«*cc J: D 1/ 
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f>7Vo X«g £ Mitt *fc*5>cc -> ii^ - V a >»(*•? - > 

atSFftSaccNLt; l 3 Oft®ft*T?f— ^* 

[ 0 0 2 9] W*i U ? h o,^ 5 **OA«8 2i*><i' 
^-f s>H±Rt)fELIl«i±Kl6«S*l&. *»« 

LTOfWlt, *©«*»#* 4 i-rtissn 

6 < S c o z z a f a va®EPA 349,265 

< 1 9 9 0 5 ;Tan e<D7jt y ^4»Mf»4 ,356, 
4294; VanS I yke<M>T->"M4ttlFJII4. 5 10 
3 9, 507f ;VanSly k e*©7-»t y **BM» 

4. 720, 432 ; Ta n tr^©7> 'J *fti*SM , 

7 6 9, 2 9 24; TangS?©7> 'J**fWK4. 8 

8 5. 2!!^;Perr y3?©7> «J*WHH4. 9 
5 0. 9 5 0 ; L >. t t manf®7/ «J*7«I*SI5. 
0 5 9, 86 l^;VanS!y k e©7* y *<t*W« 

5, 04 7, 6 8 74; Sco 2 za f a vaWST/' 
•J*1*»»5. 073, 4464; VanS I yke« 
©7-><ya«#*5. 059, 8624; VanS I y 
ke«©T->f-'*«fflFW5. 0 6 1. 6 174; Van 20 
S 1 y ke©7>y*4Hf!*5. 1 5 1, 6 2 94;T 
an8*©Tj"Jft«WH5, 2 9 4. 8 6 94; Ta 
n>«OT^'J«4m»5. 2 9 4. 8 7 04) CD J: ^ 

tute *ttft©ff«i e l r> u *©** m 0 *> Z . EL 

■t*M £ «BiT* Win* - jU&aSCW*#± . W4S 

* - A-aASC)'»«# £ » &4*aST *«iFa A.SJXSt 

£ ■mwaw wwht«K/rtt § n «*cu*a * - ^ 
a. r#ftst>\ «mwtt*-Ji'tt\aEJ f iwMi«!)ii 

K Alt 5 n*iiltft &*?£IMi i JMW **F»aJ1 

■frtbttZo * - * £ ft?-® FMNr d*Ut>^ ^ 

a asuhmwi £ * - as jjftirwM*©*a«: mcr 
*«mwswwwiwi-ca^r*. **e lb^em 
f «<te«iitB9nuttm*K j Qttsi@n*#. <fe© 

[ 0 0 3 0 ] 5f i W'**iiPl]r'ii*-^?iA)l*'6&i * 



4 104 8 

10 

■ WSttftlifcTF© J: ^ fr-ISfltrStirS'S ; 
[ 0 0 3 1] 
[ftl] 




[0 03 2] cct>: 
Q&NXiiC-R 

T 1 . T 2 tfk*4*-r*> 37.147 

*^*ti*f* u>7 'j jL.sp^*#fiar*. 

[ 0 0 3 3 ] »* Ol'Sanfl-Cl**-***!***** 

*E7 ^*^*H7^>©W*0*.^i? 
7 X ttKT ©** * *• V? 7 'J * i'7 * > £ Stf ; 
[ 0 0 3 4] 
Ht2] 



\ 



N — An 



/ 



AR 



[ 0 0 3 5 ] C CT-A r ei*7 y U>tfCfc0 . nii 1 
**,4©SE*'C*0 > Ar. R, , R, , R, (**n-C 

*-fe>A, ^&ASi^S&Si*&B**Ww' K (o 
x i n o ! <J > (b§*I*:S&. £B*#i'-''-f Nt-Sto 

[ 0 0 3 6] 
[<t3] 
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[0037] CCTRj - R , iiS*fe*.T5Jteli * [ 0 0 3 8] 

?. I*©*? * Li,^tmz-itAm*^^y ■< Vit^Mt [ft 4 ] 



[ 0 0 3 9 ] C C -CR , - R , l*±K-C*»<*t»*:<>© 
•C* D , L 1 - L 5 liStnic 1 2 XttJ: 0 4>«C<,»!ft* 
Uti 1 *^. -MiettSMKlJfc&l 2 ©MX*?©* 
XKKHK*(bttff«*0. LI, L2tt#£. 7,i*L 
2. L3!*£K£it$n*^>v1$*^l<^ fi!©* 




[0040] 
[ft5] 



✓ •i Kft-&*}ittiTfl>2C 




[0 04 1] CCCR, -R. l***XI*tfe©B#fc*. 

©•CiStt < , C ftliHBK *t*X I- * h O 5 * -te > A 
.1 £ 6 4> ©f* *. ±Ettft>6 to** J: 5 K Wfc 

IMS© T F T - E L r U * \t 2 n S © J: ^ <f 

[ 0 0 4 2] ^®7"a ■b^lWSTliE LfHffi8 4 i*r •>< 
-V * ©*B±(C fcfii $ n* . E L HW« to* S 
ttatmr «f * L < 1*4 e V£(T«>f±*Hft 

tWriW^-CfE (Tan tf 56©T>' 'J *BMesiF 
»4 8 8 5 2 1 1 **#H> o fil'ft«MIHm(»Hi 

*?■ * feus'*- * * & * . S M±*BB*©6Ji I* 

©TStEfiii-e ♦» 6©«ffl tozmrx-mmu < 

l/C(,»*. nfettttiiA9Mulift*ft*{CJ: OHMS 



K*Jb"C<eKH*l/l4tH«10 : i osmto ■?? 

imtcmti utcm >f±*i?g&©£is© * o «i ^ & 
*}. f£u±*ii3&©:£JS£*--.><--iw<.,, «sw±*ra 

Ik© AM *M(Rcmifc«> 6«W 4 IHBJI t * 6 ft 

40 4. «WK;<t^-S'*:'Bi*ELIlM±fc»13 
ft*. jMWUCt*HWttMt*jM!-C**), ttfitmu 

ron-c* o . *fttc J; o mmmm&m,xmi&? 
*. bfru UK e,ft®m&mimwm .* o *> & o * 

Htffitsft/trfewsn*. cc?»-&K4Sd»ftit*i93itt 
tad, »s«^3»«'CA* < , jfc3a«tttfefl?e*tt© 

39«Htf ."fv > xtfldailfltcli 5 - £ 5 n inOfiBOff 
*-CA4. 

[ o 043] *&mcj;&tm * m&ti> 

# * L-l'*StWT«MWT6. a-wt-ctta 0 0 0 

50 ±2 0*>^^ hP- All 3©r**7T^f 
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(8) 

13 

I* 1 0 2 3 inT o ■' r<^n*AE;freiSl£;ff U 
X y i^K L P C V D ^Af^(,>t5 5 O&C V 

msnz, c atc?**7 T y a >K«^ttJi 

«K«SAffc'S'4fc»K*a«f" , C5 5 0*Ct?7 
? X-?J5iSSFTC S F , £ 7i. * > l 2 ©iR-Sfc 

yizi: o^assft*. * u 3 >r ^ > k 

±-C(l6ttB ti l 0 0 0 ± 2 0 * > h D - A p E C V 

d s i o, >/- n**s*Jtt»«*ft*. */- hpss 

ii 3 & 0 £C t? I 8 4 5 0 K H z ©«fWrC 2 0 0 10 
W©«Jj U-^C 0 . 8Tor i- VM.t)X-~7 v X -?KI6 
WTC5/4CN, O/S i H,tfc"C*Sia*>*. 

[ o 044] -.xvumx-itr* >l -7 7 U a P 
e c v d b imm±x mzti. m-osmxxt 
«±e i n o*ft t Ji t, .-c »ttAf v =j > test* 5 n 

4. 7* h V'J'Ts \ iiiSS^n, »Z©# 'J f <} 3 >S 

*i*T4 J: ^ x. -> * > i/ $ ft4. *Z©# 'J i"J 3 >■ 
t«f * K 1*3 0 0 0 ?A H3-ifS'C*4„ 
[0045] > HiV-*, MW>, 20 

hMtttRttfC K-^T*fc»tC 2 X 1 0 1 ' / c m 
' ©Sfi-C 1 £ 0 K e V-caSf K- 1> yf* C i K 

e o o ■ c v 2 mm&ifcz ft*, acosju-ctt 5 o o o 
ms ft4 0 r*i-o ^tt^iMflnHMKc 

J: 9 »«3n. 4 0 0 *CC 1 3 fflMMWA < 1 0 % 

h 2 . 9 0«n, > rtt-fcfciSft*. 

[ 0 0 4 6] JB^ffjccif «! (« 5 

Vs ^iiS^iM * D h cO#»K(t.» ( ECR > rtf 30 

H»*3. SGHzri- 2xlO-"To 
■• rOIAfteCfttonft:. *JtK^-Vs>4*3 0 

o rtc©*SArt'c i 5 #wsr sn*. c©jafii*eBa 

[ 0 0 4 7] *£lfi<!>tt&©M£ M:tlT«>T F T - E 
?t©I* = 1 0 0 0 

?'!©& = 1 0 0 0 40 

mm^& = 2 0 0iunx2 00iim 

elxwcmk = 5 ok 

= 17 ms 

lTf*±B#BB = I 'MS 

*«aa* = 2 o f l 

ELB&SS!* = 0. 8iiA 
r^^-f^l- = 100% 

ELmtlM = I0v rms 

c ft 6«!>«aw#tt tft st«ait3 > -r «r « 

fe(T©titt<C «fc 0 M# $ ft 4 : 50 



Wia¥8-2 4 1 04 8 
n 

TFT1 

y-HIE = !0V 
y-^«E = 10V 

= 2iiA 
= 1 0-" A 

TFT2 

>/-bmZ. = iov 

y-xms. = !0V 

*>S?i6 = 2xELH^«!5l£ 

= 1. 6«A 

*7SS = in A 

Sis: 2 

t;*3 = ipf 

T F T 1 ICtt? % * >SjiS*i* TFT2«:*>-r*fe 
XXcWsttWE < 1 0 V > K»t/"Ctf*JtfSB < 1 7 a 
s > ^IStis >? >^££ST£©K£**:S<,>C£ 

r**. t f t i tcmztymimmz? u- aim 

(17ms) *©a >r>^ (SOT F T 2 h ) ± 

[0048] T F T 2 K*JT£* >»aciiE LH*«« 
©2ffif*»i. 1- 6 JJA-C**. C©2ft©««lj* 
ffiSccWSE L^WtS *©*fbK«**l|E©fc«> 
<WHBft«WiaE*IMFr*feit>'C*4. TFT2<£>* 
7*jtti.>U*©a ~s\vX\ tCS;»T4„ 1 n A©* 
^«at*i*UTJS ft?c E L t MiiTS ft W ^ •C-ft i<7>fe1 
© 5 0 0 fifcLh©* >/5f ? =z > I- *h tfc«:**r 
4. ^4 .'KJ>*r«© a > h 7 A \ tbi* J: 0 « < swum 

[ 0 0 4 9 ] 4 0 0 c m' ©v t^t* jUK*H.,t: 

e l m^mc i:i,mt>m*&¥>*: 7^r*s. 

S/3 = 4 0 0 cm 1 x 1 0 vxO. 0 0 ! A/cm 



cvwmmTFTic.<i:6mftmzn&*.z» tft 

2i*E LfKWttijWC T F T 2 *«^4 i'^J: 
«v-^-KM >«E»T T F T 2 <D«mtr 
«b»**4r*. 5 #* h© V - K 4 >*E£ 
(SST4i, TFT2 t?©±«^l«5fe4* 2 '? ? h "C* 
4. T F T 1 K«T*«*i|Httt 1 0 0 0 x 1 0 0 0 X 

i>. tf ( b > w»KttLt:*iMt»j3«*iH- s y ? 

(S. Mo rozuui i ©Advances in E 
! e c t r o n i c s and Electron P 
hysics. P. W. Havkes 8s*. Vol.7 
7. Academic Press. 1 990?:* 
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[ 0 0 5 0 ] #£^<7>T FT-E L-'<*.'HiT F T - L 
«. W-K T F T - E LVft^liSHKIifltta ^ 5 

* * > x$w=£ ire & * * - Wt4t?w 3 n*> * a-c* * 

aWC tWMWte-C* 4. « KM*<c T F T - L C D * ? - 

HOt 6 I£gjlft|Mi ft ? - ? .* jU * - ENfc J: 4 * 9 - 
f t£ hfc ' <* Artrrtwe 6 fab 6. atifc 

L C DM * ? 7 -T Hi A * "J - >ftfflftftK*RftK- 

t-caMnittcfcart'Ci-c**. ctucfck/tTF t 

[0 0 5 1 ] ¥®Mt!miZW.K.fr2^c flftJ!l6t«E 
L ^ i 7 'J — >© 1 0 0 «WTiiJft3S!M'*j;j£ffil?i*i:<J> J: 

^ jim*©«#wc i>tmt 4* & T* 4. -*fmim& 
Ui, <yc iwcsasfj 3 n tv 4 #tt -» 

6. 

[ 0 0 5 2 ] 

S^OTFT-lWlELr/WX©* 

©a OX 1 * 4 ; 

1 > WtSE L'^y Ki r*fiO©W*i*»i*fc I, fcH"C* 4 
fetcH*iB«*i*T F T©Wtt^*3 iBBdiL/fcSft* I 
TOA? KK,*:0«W5#3fc!3*l, EL-feJKZ>W*Mfc£«! 
X«»fi±tfcirc*4. 

2> p»«i*ii*6vao. £tr©H*K#ii'C*4. -t- 

ft* 2 *SC-C©liS t ^ < # - wt-r 4@siu*r&* 3 
ttfc. 

3 > A + 1 > tf«>iat* 7 K u A&WKttraPjHK 3 

**» 3 n<f s a + f > tTii i o o turn 
©ifl < tikes n4 s tsmmit** + >fr©#*»a^ 

4 ) W4SE L IMF- CXMtt ii*B?3 ft4. fflgrtc *E> i* 
t-Uit 1 0 0 HF^r-i ft# TftflEtlS* ( 1 ill A/ c 
m' > Saw <5V> t?«fF?4*>6TN*>4. 



(9) ftHHF8-2 4 1 0 4 8 

16 

* 5 > e l itutrf ziubicemt snaftw* 
4ttWMr**fll'4ftfc;<AK»^fc j RSf£f£Tii 
SMS -Cli ft t fifeoc. -> * 4 l***' <•* -'Kt>* * 3 k 
J:m*Ki2«3ttftl'. 
[Bifi©fSI»ftK«ifl] 

[01 ] lT<3«r?M ? i>A4aS*TFT-EL?v<-f a 

[02] 4 F T - E L -f A©¥fflH 

"C*4. 

10 [H3] H2©«A-A" K»->fcNSHHt*Jb4. 

[B4] «>-f>77> h(cM-5-4aaS?'JTFTtt 

■c*4. 

[05] «*h*>i>A*©V-A£: R-f HPjJtfKtt 

•y 4 . sw\m<o*m t mmm&MJ? 4 

7o^aJ£IS£*?«a-a" ccjS^&ISBa-C**. 
[06] rJU5i-5ASffi«)lB»«:iSTaiA-A - tCj& 
•sfctfiUH'C**. 

[07 ] g^C£«inC©*ffl^6tf9ftK:*? * 
20 >ysnfeM^-«/ s >li40dffli*5W«A-A" 

[ 0 8 ] J- U j» h D A, l * -fe > A t nftQjtfltoON* 

[09] 02©»B-B - tCt&^fcWffla-C**. 

[ff*t©sftifl) 

T» . T, Ilh7>i^* 

EL xi-i> hBUl.**-feOAn 
4 2 f-httM 
30 4 4 

4 6 i"W;<A 

5 2 

5 4. 5 6 $M7L 

6 2. 7 2 ««W4 

74 >fi^-i> s >H 

7 6 ?-.>«d«| 

8 2 ELJs 

8 4 E LltS 
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(ii) 
[B9] 




ftWS¥8-2 4 104 8 
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